Decrease in triiodothyronine binding sites in chick embryo erythrocytes during early development.
Specific thyroid hormone (TH) binding sites have been detected in nuclei of erythrocytes obtained from developing chick embryos. The binding characteristics and relative affinities for TH analogs were those expected of TH receptors. Nuclear triiodothyronine (T3) saturation analysis was carried out in vitro by incubating intact erythrocytes in M199 medium with 3-200 pM [125I]T3 for 1 hr at 37 degrees C or 20-24 hr at 21 degrees C. Nuclei were obtained by centrifugation after lysing the erythrocytes in a stabilizing buffer containing 0.3% saponin, followed by addition of Triton X-100 (final concentration 0.2%) to minimize the nonspecific binding. Scatchard analysis of equilibrium binding data suggested that the nuclei possess a single class of binding sites. The binding is reversible and the rate of dissociation is temperature dependent. T3 and T4 appear to bind to the same sites, but the affinity of T3 was 16 times greater. Among TH analogs tested, Triac had the highest affinity followed by L-T3, D-T3, Tetrac, L-T4, D-T4, T2, and rT3. Serial studies performed on different days of chick embryogenesis demonstrated a rapid and significant decrease of the erythrocyte nuclear T3 receptor. On Day 5, the number of T3 binding sites was maximal at 1600 +/- 100 per nucleus. The number declined steadily until, by Day 20, it had reached about 60 +/- 10 sites/nucleus. RBC from adult and baby chickens had less than 1% as many binding sites as those from Day 5 embryos. There was no significant change in the affinity of the sites (Kd approximately equal to 20 pM at 37 degrees C). The reason for the loss of T3 binding sites during embryogenesis is not known. Since the plasma level of the TH increases during embryogenesis, this may reflect down regulation. Another possibility is that the change in erythrocyte population which occurs during this period involves production of erythrocytes which contain fewer T3 binding sites.